[Mechanism of acid production and secretion by osteoclasts].
Osteoclasts are primary cells responsible for bone resorption. The most characteristic feature of osteoclasts is the presence of ruffled borders and clear zones. The resorbing area under the ruffled border of osteoclasts is acidic, which favors dissolution of bone mineral. In bone-resorbing osteoclasts, hydrogen ions are provided by carbonic anhydrase II, which catalyzes the hydration of CO2 to H2CO3. Recently, it has been shown that the proton pump of the vacuolar H(+)-ATPase type exists in the ruffled border membranes of osteoclasts. Secretion of hydrogen ions by osteoclasts generates an equal amount of cytoplasmic base equivalents, principally as HCO3-. Osteoclasts have a chloride/bicarbonate exchanger, which normalizes the intracellular pH when osteoclasts actively resorb bone. In this paper, we review the mechanism of the acid secretion by osteoclasts.